Background. Laryngopharyngeal complaints are classified as minor post-intubation complications. They cause great discomfort, have some influence on the quality of life and can limit patient's casual activity. The extent of complaints ranges from 12 to 65%. Undesirable complications can be avoided by ascertaining factors that are able to provoke or decrease laryngopharyngeal symptoms after endotracheal intubation. In this study, we assessed predominant laryngopharyngeal symptoms following a short-term endotracheal intubation and their peculiarities subject to gender, and we estimated the most important influencing factors.
INTRODUCTION
Many years had passed since the first intubation, performed by the Scottish surgeon William McEwen in 1878 (1) , and endotracheal intubation became a standard and casual procedure of general anesthesia (2) . It is now a safe and effective procedure. However, despite such advantages as ventilation control, aspiration prevention, reduction of pulmonary dead space and easy access for airway suction, it still has some side effects (3) . Laryngopharyngeal (LF) complaints are typical symptoms following general anesthesia (4) . Throat pain, globus pharyngeus, vocal fatigue, throat clearing, hoarseness or even aphonia are all classified as minor post-intubation complications. They cause great discomfort, unpleasant remembrance, have an influence on the quality of life and can limit patient's casual activity. According to literature, the extent of complaints ranges from 12 to 65% (4) . After the biggest study of 5,264 patients who underwent ambulatory opera tions, Higgins demonstrated that 45.4% of all patients complained of sore throat; while comparing genders, women were predominant: 13.4 vs. 9.1%, respectively (5) . Undesirable complications can be avoided by ascertaining factors that are able to provoke or decrease LF symptoms after endotracheal intubation. The aim of this study was to notice and evaluate predominant LF complaints following short-term endotracheal intubation, to assess their peculiarities according to gender and to define the most important provoking factors.
MATERIALS AND METHODS
This prospective study included 218 patients, treated in the ENT Center of Vilnius University Hospital Santariskiu Clinics from December 2009 to June 2011. All performed operations were scheduled for ear or nose pathology, patients underwent general anesthesia with endotracheal intubation. None of them were diagnosed with any disease of throat or larynx. Patients were examined at the day of operation before intubation and in 1-2 hours and 24 hours after extubation. LF symptoms assessed were as follows: hoarseness, vocal fatigue, globus pharyngeus, throat pain and clearing. Patients had to evaluate their complaints by answering "yes" or "no", except throat pain, which was ranged from 0 to 10 points. Hoarseness was estimated as "yes" and "no", isolating easy and strong hoarseness. Other factors evaluated were smoking, allergy, symptoms of gastroesophageal reflux disease (GERD), frequent laryngitis ("yes" or "no") and singing skills ("likes" or "dislikes to sing").
The number of intubation attempts, the length of anesthesia in minutes, the size of the tube (inner tube diameter, mm), cuff volume (cm 3 ) and pressure (cm H 2 O) were assessed. The experience of anesthesiologist was classified to resident doctor, young doctor with less than 5 years and experienced anesthesiologist having more than 5 years of practice.
The statistical analysis was performed using the SPSS 16.0 for Windows software statistics version (SPSS Inc., USA). The level of significance equal to 0.05 was chosen to check the hypothesis. The results were considered to be statistically significant when p < 0.05. The results were presented as the mean ± standard deviation (SD) of the sample. The means of two independent groups were compared using the Chi square (χ 2 ) test and the Student's t-test. Nonparametric tests for dependent samples such as McNemar, Wilcoxon Signed-Rank tests and the Paired t-test were performed in order to compare the means of two groups. The bivariate analysis was then conducted between each of the anesthesia parameters and the significant outcomes of LF symptoms. These associations were examined using statistical tests as appropriate: Chi-squared and ANOVA.
RESULTS

156
(71.6%) males and 62 (28.4%) females were examined before general anesthesia and the same number was examined in 1-2 hours and 24 hours after extubation. The age ranged from 10 to 77 years (mean age 35.10 ± 15.12). All surgeries were done in general anesthesia, which lasted from 15 to 240 minutes (mean 71.77 ± 39.74). The number of intubation attempts varied from 1 to 3 times. The size of the tube was from 5.5 to 8.5 for males and from 6.0 to 7.5 for females. The mean cuff pressure and volume were 32.98 cmH 2 O for males and 31.71 cmH 2 O for females, and 7.76 cm 3 for males and 6.65 cm 3 for females, respectively. The general mean body mass index (BMI) was 25.04 ± 4.58 (25.48 ± 4.47 in males and 23.3 ± 4.71 in females). 108 (49.5%) patients were operated for ear and 110 (50.5%) for nose pathology.
All of LF symptoms increased significantly in 1-2 hours after operation and remained after 24 hours. The statistical significance (p < 0.001) did not differ comparing males and females for all symptomatic changes, except for males vocal fatigue in 24 hours after extubation (p = 0.016). Females complained more of vocal fatigue, globus pharyngeus and throat clearing, while males complained about hoarseness before operation. The frequency of throat pain was equal in both groups. All symptoms increased following extubation equally in male and female groups, except throat pain in 1-2 hours after extubation (Table 1 ).
Significant differences were found comparing means of LF symptoms for males and females before intubation, 1-2 and 24 hours after extubation. Females experience globus pharyngeus more than males before operation (9.7 vs. 3.2%). 1-2 hours after extubation, females complained of throat pain more than males (61.3 vs. 42.9%), and in 24 hours after operation these parameters nearly equaled (41.9 vs. 40.4%) but did not reach initial values. Neither males nor females complained of vocal fatigue, consequently this parameter was not included into the table (Table 1) .
Smoking, symptoms of GERD, allergy, frequency of laryngitis and singing skills differed markedly between groups. Males smoked significantly more comparing to females, while females tended to have laryngitis and predilection for singing. Females more often complained about GERD symptoms and allergies; however, the difference was not significant ( Table 2) . Significant relations were found when estimating the influence of endotracheal intubation, smoking, allergy, laryngitis, GERD symptoms and singing skills for LF symptoms of males and females: between throat pain and length of anesthesia, globus pharyngeus, tube size and cuff volume after 2 hours for males; between globus pharyngeus, vocal fatigue and smoking, throat clearing and cuff volume for females (Table 3) . 24 hours after extubation, the following relations were noticed: between vocal fatigue and cuff volume and number of intubation attempts, globus pharyngeus and length of anesthesia, between hoarseness and number of intubation attempts, throat pain and singing skills for males; between throat clearing and cuff volume, smoking and hoarseness and vocal fatigue for females (Table 4) . No significant relation was found between experience of anesthesiologist and LF complaints (Table 3, 4) . Allergy, laryngitis and symptoms of GERD did not have any significant influence on post-intubation LF complaints; therefore they were not included into the tables (Table 3, 4) .
DISCUSSION
Our results, received comparing LF complaints in 1-2 hours after short-term endotracheal intubation, range about 25-80% and are slightly bigger than those described in other studies (14-75%) (6) (7) (8) (9) (10) (11) (12) . This percent of post-intubation complaints was registered in 1-2 hours after extubation, whereas the majority of authors such as Higgins in the study with 5,264 patients (5) and Biro in the study with 809 patients (3) examined patients in 24 hours after extubation. The percent of LF complaints in 24 hours after extubation decreased to 8-50% and thus corresponds to literature. In 1-2 hours after operation, patients complained mostly of hoarseness (81.7%), throat clearing (64.2%), globus pharyngeus (49.1%) and throat pain (48.2%). After 24 hours, the percent of the patients decreased but remained significantly higher; hoarseness and throat clearing were dominant, throat pain (40.8%) caused more discomfort than globus pharyngeus (24.3%) ( Table 1 ). The percent of complaints in 2 hours after extubation was slightly lower in Hamdan's study of 35 patients (13) . The dominant symptoms were as follows: throat pain (52.9%), aphonia (50.0%), throat clearing (38.2%), vocal fatigue (35.3%). In 24 hours after extubation, all these symptoms decreased to insignificant values. Differences of the data in this study could be interpreted according to the type of surgery performed. In Hamdan's study, 46% of patients underwent surgeries of thorax and abdomen, others underwent arthroscopic and ophthalmologic treatments, therefore the condition of patients was more severe and they had more postintubation complaints. In our study, patients were ope rated for ear and nose pathology and could be more concentrated on LF symptoms.
According to the literature, females complain of LF symptoms more than males after intubation (3, 5, 7-9, 12, 14, 15) . This was demonstrated in our study as well: in 1-2 hours after extubation significantly more females complained of throat pain (p = 0.014). After 24 hours, this difference was not so strong, but females remained dominant. However, the reason of these differences remains unknown. Some authors explain this as hormonal difference or their fluctuation (16, 17) , while others claim it depends on women tendency to elaborate their complaints (17) . This could be the explanation for the significant difference we found between globus pharyngeus before operation in male and female groups (p = 0.049).
The influence of smoking for LF symptoms is evident in our study, despite the fact that the percent of smoking females is lower than males. Smoking females mostly complained of vocal fatigue after endotracheal anesthesia. Biro (3) in the study of 809 patients found that smoking increased post-operative throat pain. Other authors did not mention such relation (9, 18) . Results should be measured more precisely in a bigger study as the amount of smoking women in our study was not big enough.
The length of anesthesia, the number of intubation attempts are all proved factors influencing LF complaints (9, 11) that are confirmed in our study as well and affect males more than females. However, some authors do not find such relation (6) (7) (8) . Biro (3) , who assessed the anesthesiologist's experience, did not find any significant relation between LF complaints after intubation and the experience of anesthesiologist, and claimed that no improvement in the work of anesthesiologist could be detected in one year after clinical practice (3, 19) .
Assessing the influence of endotracheal intubation, it appears that the cuff volume influences LF symptoms most. 1-2 hours and 24 hours after extubation, the cuff volume caused vocal fatigue in the female group, globus pharyngeus 1-2 hours after and vocal fatigue 24 hours after extubation in the male group. Similar results were demonstrated by Hamdan (13) in 2 hours after intubation: the cuff volume mostly affected vocal fatigue, though the author did not divide patients according to their gender.
When the volume of the cuff increases, the contact area of the cuff and trachea increases as well, mucosal perfusion worsens because of increase in the pressure of the contact area, especially if the cuff pressure exceeds the pressure of perfusion of tracheal capillaries (>39 cmH 2 O or >30 mmHg), consequently causing mucosal ischemia, edema and necrosis (13, 20) . Thus, the recommended safe tube cuff pressure should not exceed 26 cmH 2 O or 20 mmHg (21). In our study, the cuff pressure exceeded 30 cmH 2 O in both male and female groups, therefore though no direct relation was found between the cuff pressure and LF symptoms, indirect influence on vocal fatigue and globus pharyngeus was possible. There is another problem associated with the cuff of the tube: if its diameter is bigger than the tracheal width, the excess of the cuff surface may shrivel. These folds impress deep ditches in the mucosal layer, causing its damage. Thus, it is recommended that proper tube cuff should be slightly less wide in diameter comparing to the trachea and made of the material allowing 10% growth in diameter (when the pressure inside is 20-30 cmH 2 O) to prevent shriveling (21) .
The most unexpected findings were obtained assessing the influence of singing skills. Usually females liked singing more than males (p = 0.026), nevertheless in 24 hours after extubation singing males were more sensitive to throat pain (p < 0.001). It proves the fact that vocal cords are very sensitive anatomic structures, therefore intubation should be more delicate for professional singers: in order to avoid even slight mucosal traumatizing, the tube size should be smaller (7.0 for males and 6.0 for females) than usual and intubation should be performed by the experienced anesthesiologist (22) .
CONCLUSIONS
1. LF symptoms are frequent complaints following endotracheal intubation, and though being innocuous, they remain a significant cause of discomfort in 50.5% of patients even 24 hours after extubation.
2. Females complain of LF symptoms more than males; post-extubation throat pain is significantly more common in the female group.
3. The most important parameters of endotracheal intubation that influence LF complaints are as follows: cuff volume, length of anesthesia and number of intubation attempts that influence males more than females.
4. Smoking is an additional factor, which is directly associated with post-intubation vocal fatigue, globus pharyngeus and hoarseness. Post-intubation throat pain was more characteristic for males with singing skills.
